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MINIREVIEW SERIES

Identifying protein interactions

Computational approaches

Ettore Appella and Carl W. Anderson

Macromolecular interactions, including protein–protein

interactions, are crucial for most biological processes.

A typical cell expresses tens of thousands of proteins

that may participate in hundreds of thousands of

physical interactions at any one instant. Although

experimental methods are beginning to produce mean-

ingful protein interaction network maps, they have

significant limitations even for moderately complex

systems. However, rapid progress in whole genome

sequencing and annotation is providing a rapidly

growing database of predicted proteins from many dif-

ferent organisms throughout the extant evolutionary

tree of life. Computational approaches and methods

take advantage of this wealth of information for iden-

tifying and understanding the functional and physical

interactions that create networks, thus complementing

experimental approaches.

The four minireviews in this issue address recent

progress in computational approaches to identifying

and characterizing protein networks. In the first, Altsc-

hul and colleagues describe when and how to use

compositionally adjusted substitution matrices for

searching protein databases for related protein

sequences with programs such as blast. Adjusting the

substitution matrix when comparing sequences with

biased amino acid compositions improves alignments

and reduces false-positive identifications for a relatively

small cost in speed. Criteria for invoking composition-

al adjustments are given, and a compositional substitu-

tion matrix compatible version of blast is available at

NCBI’s website. In the second review, Bowers and col-

leagues describe a natural extension of pairwise analy-

sis of genomic data, in which proteins triplets are

considered for inferences about biological associations.

Given a sufficient number of fully sequenced genomes,

the additional power of the derived logic relationships

combining two binary states to match a third permits

novel biological associations to be inferred computa-

tionally. These inferences may then be used to generate

hypotheses explaining cellular functions that can be

tested experimentally. In the third review, William

Noble and colleagues describe rankprop, a program

that, like psi-blast, produces a ranking of all proteins

in a network with respect to a given query sequence.

rankprop relies not only upon the similarities identi-

fied by psi-blast but also uses information from the

global network topology, thereby improving upon the

rankings produced by psi-blast. rankprop is avail-

able through the UC Santa Cruz Gene Sorter (www.

genome.ucsc.edu). Protein–protein interactions are

organized into well-coordinated networks. While many

proteins have only one or a few connections, a few

hub proteins possess tens or even hundreds of links.

The connectivity of these hub proteins must be reflec-

ted in their structure. The fourth minireview by Dun-

ker and colleagues explores the possibility that regions

of intrinsic disorder contribute to protein network

architecture in two general ways: the intrinsic disorder

can serve as the structural basis of hub proteins, or

intrinsically disordered proteins can bind well-ordered

hub proteins. Several examples are given.

The minireviews in this series were derived from

presentations given at the 15th Methods in Protein

Structure Analysis Conference (MPSA2004) which

took place in Seattle, WA in early September, 2004.

MPSA meetings are biannual, international meetings

held alternately in the US, Europe, and occasionally

other countries. The purpose of MPSA meetings is to

promote the discovery and exchange of new methods

and techniques for the analysis of protein structure,

and to facilitate the application of methods in protein

structure analysis in the pursuit of solutions to biologi-

cal problems. MPSA2006 will be held in Lille, France,

29 August)2 September 2006 (http://www.iapsap.bnl.

gov). A subsequent issue of FEBS Journal will feature

additional minireviews derived from MPSA2004 pres-

entations that explore further the themes of protein–

protein interactions and protein families.
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